Dry ice was obtained from BOC Gases Ireland. Calcium oxide was kindly provided by McGraths Limestone (Cong).
Experimental Procedure:
Calcite nanoparticles synthesis A 250g dry ice pellet was sequentially added to a solution of calcium oxide (1.25g; 0.89 mol) in water (25ml) over a timescale of 60 mins, while the temperature was kept between 0 and 5 o C. Following this, the product was filtered, washed with millipore water and ethanol, and dried at 80 o C for 24 hours producing 1.85g of CaCO 3.
Vaterite nanoparticles synthesis
In vaterite synthesis, a 250g dry ice pellet was sequentially added to calcium oxide (1.25g; 0.89 mol) in a 25 ml 25%-75% water-methanol solution for 60 min, while the temperature was kept at a minimum of -50 o C. Following this, the product was filtered, washed with millipore water and ethanol, and dried at 80 o C for 24 hours producing 2.08g of CaCO 3 . Vaterite CaCO 3
Fig. S2 A and B. Size distribution of Vaterite CaCO3 nanoparticles obtained from measurement of TEM images, giving an average width (A) of 480 +/-108 nm (N=80) and length (B) of 627 +/-121 nm (N=80).
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